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DESCRIPTION 

MODULATION SIGNAL ANALYSIS APPARATUS 

Technical Field 
The present invention relates to a modulation 
signal analysis apparatus, particularly to a modulation 
signal analysis apparatus for analyzing various 
modulation signals for use in various communication 
systems including a mobile communication system. 

Background Art 
In general, mobile communication systems are well 
known throughout the world, such as various types of 
cellular phone and car phone, as well as the simple 
Japanese personal handyphone system (PHS) . 

In these mobile communication systems, it is very 
important to measure/analyze the various properties of 
a modulation signal transmitted/received between a base 
station and a mobile station (portable terminal) , and 
thereby confirm that the properties are in an allowable 
range of a predetermined standard. 

The measurement/analysis of the modulation signal 
is roughly divided into frequency analysis and 
modulation analysis. 

First, for the frequency analysis, an occupied 
frequency range of the modulation signal, transmission 
power in each frequency, adjacent channel leak power, 
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spurious property, and the like are analyzed. 

Moreover, modulation analysis differs with the 
type of modulation system, however, the items which are 
analyzed are the modulation factor, modulation 
5 precision, and the like. 

FIG. 2 shows a constitution of a conventional 
modulation signal analysis apparatus in which the 
frequency analysis and modulation analysis can be 
performed with respect to the modulation signal in this 
10 manner. 

That is, as shown in FIG. 2, a modulation signal a 
inputted via an input terminal 1 is inputted to a 
multiplier (mixer) 2a of a frequency sweeper 2. 

A sweep frequency signal b is applied to the 
15 multiplier 2a from a sweep oscillator 2b. 

Moreover, the modulation signal outputted from the 
frequency sweeper 2 is limited in band by a band pass 
filter (BPF) 3, and subsequently inputted to a 
multiplier (mixer) 4a of a frequency converter 4. 
20 A local oscillation signal is applied to the 

multiplier 4a from a local oscillator 4b. 

Therefore, the frequency converter 4 converts a 
center frequency f^ of the modulation signal outputted 
from the BPF 3 to an intermediate frequency f j . 
25 Moreover, a modulation signal ax having the center 

frequency f^ converted to the intermediate frequency fj 
by the frequency converter 4 is inputted to a 
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resolution bandwidth (RBW) filter 5. 

Here, as shown in the frequency characteristics 
diagram of FIG. 6, the RBW filter 5 is controlled with 
a bandwidth (resolution bandwidth) RBW determined by a 
resolution in which a frequency component in the 
modulation signal as an analysis object is set. 

The resolution bandwidth RBW is set centering on 
the center frequency fc equal to the intermediate 
frequency fj of the frequency converter 4. 

After the frequency component is limited in 
several bands by the RBW filter 5, the modulation 
signal ai is subjected to logarithm conversion by a 
logarithm (LOG) converter 6, and a level signal d of a 
decibel (dB) unit with the frequency on a time axis 
(abscissa) is obtained. 

The level signal d outputted from the LOG 
converter 6 is inputted to a video bandwidth (VBW) 
filter 7. 

The VBW filter 7 removes noise included in the 
level signal d with the frequency on the time axis 
(abscissa) . 

Moreover, the level signal d whose noise is 
removed by the VBW filter 7 is converted to a digital 
level signal d]_ by an analog/digital (A/D) converter 8, 
and subsequently inputted to a changeover section 9. 

On the other hand, the modulation signal a]_ whose 
center frequency fc is converted to the intermediate 



frequency fj by the frequency converter 4, that is, the 
modulation signal &\ before the frequency component is 
limited in several bands by the RBW filter 5 is 
converted to a digital modulation signal a2 by an A/D 
converter 11, and subsequently inputted to the 
changeover section 9. 

The changeover section 9 transmits one signal 
designated by a controller 10 out of the inputted 
level signal di and modulation signal &2 to a waveform 
memory 11. 

The waveform memory 11 stores/retains the inputted 
level signal dx or the modulation signal a2 - 

Moreover, when the digital level signal d]_ is 
stored in the waveform memory 11, an analysis operation 
section 12 uses the digital level signal di to perform 
frequency analysis. 

Furthermore, when the digital modulation signal a2 
is stored in the waveform memory 11, the analysis 
operation section 12 uses the digital modulation signal 
a2 to perform modulation analysis. 

Therefore, a transmission power property 
calculator 13a, adjacent channel leak power calculator 
13b, spurious property calculator 13c, and the like for 
performing the frequency analysis are disposed in the 
analysis operation section 12. 

Furthermore, a modulation factor calculator 14a, 
modulation precision calculator 14b, and the like for 



performing the modulation analysis are disposed in the 
analysis operation section 12. 

Property calculation results in the respective 
calculators 13a, 13b, 13c, 14a, 14b of the analysis 
operation section 12 are displayed in a display 15. 

Moreover, an operation input section 16 has a 
function of inputting the aforementioned various 
measurement items and measurement conditions to the 
controller 10 by a measuring person (operator) . 

Furthermore, the controller 10 switches/controls 
the changeover section 9 in accordance with the 
measurement (analysis) items inputted via the operation 
input section 16, and additionally controls a sweep 
operation of the frequency sweeper 2. 

Additionally, the controller 10 selects and starts 
the respective operators 13a, 13b, 13c, 14a, 14b of the 
analysis operation section 12. 

Moreover, if necessary, the controller 10 changes 
a bandwidth RBW of the RBW filter 5. 

In the modulation signal analysis apparatus 
constituted in this manner, the pass bandwidth 
(resolution bandwidth) RBW shown in FIG. 6 in the RBW 
filter 5 indicates a frequency resolution in a case in 
which the modulation signal is subjected to the 
frequency analysis as shown in FIGS. 3A, 3B. 

Here, FIG. 3A shows a waveform of the level signal 
d before being inputted to the VBW filter 7 . 



Moreover, FIG. 3B shows the waveform of the level 
signal d before being output from the VBW filter 7. 

The VBW filter 7 removes high-frequency noise 
included in the level signal d in this manner. 

FIG. 4A shows transmission power levels of 
respective channels (n-1) , n, (n+1) obtained by the 
transmission power property calculator 13a of the 
analysis operation section 12, and leak powers to 
adjacent channels of the respective channels (n-1) , n, 
(n+1) obtained by the adjacent channel leak power 
calculator 13b of the analysis operation section 12. 

Moreover, FIG. 4B shows a spurious property 
obtained by the spurious property calculator 13c of the 
analysis operation section 12. 

FIG. 5 shows the modulation precision obtained by 
the modulation precision calculator 14b of the analysis 
operation section 12. 

In an example shown in FIG. 5, a 7i/4 quadrature 
phase shift keying (QPSK) modulation signal is used as 
the object of analysis of the modulation signal. 

In this case, an amplitude error (Ag-A) and phase 
error a(= 9g-9) of an amplitude A and phase 9 of a 
symbol position P measured in an in-phase component 
(I) /orthogonal component (Q) coordinate system from an 
amplitude A s and phase 9 S of a reference symbol 
position Pg are obtained. 

As shown in FIGS. 4A and 4B, in order to subject 



the inputted modulation signal a to frequency analysis, 
it is necessary to convert the modulation signal a^ to 
the level signal d with the frequency on the time axis 
(abscissa) . 

On the other hand, as shown in FIG. 5, in order to 
subject the inputted modulation signal a to modulation 
analysis, it is necessary to directly analyze the 
waveform of the modulation signal a-\_ and calculate base 
band signal components I, Q included in the modulation 
signal a]_. Therefore, the modulation signal ai before 
conversion to the level signal d needs to be used. 

Moreover, in order to perform modulation analysis, 
respective signal levels (amplitudes) in respective 
frequencies in the bandwidth in the modulation signal 
ai are preferably substantially constant. 

Therefore, when frequency analysis is performed on 
the inputted modulation signal a, the measuring person 
(operator) operates the operation input section 16 and 
selects the digital level signal di by the changeover 
section 9. 

Moreover, when the modulation analysis is 
performed on the inputted modulation signal a, the 
measuring person (operator) operates the operation 
input section 16, selects the digital modulation signal 
a2 by the changeover section 9, and additionally stops 
a sweep operation of the frequency sweeper 2. 

When simple signal changeover means is disposed in 



this manner, frequency analysis and modulation analysis 
can be performed with respect to the inputted 
modulation signal a with one modulation signal analysis 
apparatus . 

However, there is the following problem yet to be 
solved even in the modulation signal analysis apparatus 
shown in FIG. 2. 

That is, depending upon the modulation system of 
the modulation signal a as the analysis object, the 
modulation signal a subjected to multi-channel 
multiplexing has a predetermined bandwidth centering on 
the center frequency fc (= intermediate frequency fj) . 

Therefore, when modulation analysis is performed 
on the modulation signal a, and excessive band 
limitation is performed on the modulation signal a, 
respective base band signals I, Q cannot be correctly 
demodulated from the modulation signal. Therefore, the 
modulation precision cannot be correctly measured as 
shown in FIG. 5. 

In order to prevent such situations occurring, in 
the conventional art, after the modulation signal ai 
with the center frequency f^ outputted from the 
frequency converter 4 and fixed to the intermediate 
frequency fj is subjected to the band limitation with a 
fixed bandwidth, modulation analysis is performed. 

However, for example, in mobile communication 
systems such as cellular phones, various modulation 
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systems are developed for the modulation system of the 
modulation signal transmitted/received between the base 
station and each mobile station (portable terminal) , 
and some of the systems are implemented. 
5 The bandwidth (BW) used largely differs with the 

respective modulation systems. 

For example, as shown in FIG. 6, the bandwidth 
(BW) used in general personal digital cellular (PDC) 
^ phones in Japan is 30 kHz. 

10 Moreover, the bandwidth in the aforementioned PHS 

and global system for mobile communication (GMS) in 

m 

Europe is 300 kHz. 
C-J Furthermore, the bandwidth in a code division 

Q multiple access (CDMA) using a spectrum diffusion 

M 15 system to rapidly increase the number of channels 

SO 

O included in one modulation signal is 1.5 MHz, and the 

bandwidths in W-CDMA are 4 MHz, 8 MHz, 16 MHz, .... 

In this manner, the bandwidth (BW) for use in the 
CDMA and W-CDMA using the spectrum diffusion system to 
2 0 rapidly increase the number of channels included in one 

modulation signal rapidly increases. 

Therefore, the bandwidth for performing pass band 
control on the modulation signal cannot univocally be 
determined. 

25 Moreover, when a filter for exclusive use in 

performing the modulation analysis is disposed, the 
manufacture cost of the modulation signal analysis 



apparatus is much increased. 

Disclosure of Invention 
The present invention has been developed in 
consideration of the aforementioned situation, and an 
object thereof is to provide a modulation signal 
analysis apparatus in which an RBW filter is 
selectively used for modulation analysis in accordance 
with a modulation type of a modulation signal as an 
analysis object, and thereby frequency analysis and 
modulation analysis can be performed on various types 
of modulation signals with a high precision by a simple 
constitution . 

According to one aspect of the present invention, 
there is provided a modulation signal analysis 
apparatus comprising: 

a frequency converter (4) for converting a 
frequency of a modulation signal (a) inputted from the 
outside to an intermediate frequency; 

an RBW filter (5) for receiving the modulation 
signal outputted from the frequency converter and 
limiting a frequency component with a bandwidth 
determined by a designated resolution; 

a level converter (6) for converting the 
modulation signal having a band limited by the RBW 
filter to a digital level signal (d) to perform 
frequency analysis; 

a signal selection circuit (17) for selecting 
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either one modulation signal from the modulation signal 
(al) before having the band limited by the RBW filter 
and the modulation signal (a3) having the band limited 
by the RBW filter; 

an A/D converter (11) for receiving the modulation 
signal selected by the signal selection circuit and 
converting the modulation signal to a digital signal; 

an operation input section (19) for 
operating/inputting a frequency analysis instruction 
for the modulation signal, a modulation analysis 
instruction for the modulation signal, and a modulation 
type of the modulation signal; 

an analysis operation section (12) for using the 
digital signal converted by the A/D converter and 
performing frequency analysis for the modulation signal 
and modulation analysis for the modulation signal 
selected by the signal selection circuit in order to 
modulate/analyze a level signal outputted from the 
level converter; and 

a controller (18) for instructing the analysis 
operation section to execute the analysis instruction 
operated/inputted via the operation input section, 
sending a selection instruction to the signal selection 
circuit in accordance with the modulation type of the 
operated/inputted modulation signal, and setting the 
bandwidth of the RBW filter in accordance with the 
modulation type of the modulation signal when the 
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modulation signal having the band limited by the RBW 
filter is selected as the modulation signal inputted to 
the A/D converter, and the modulation analysis 
instruction for the modulation signal is inputted to 
the operation input section. 

In the modulation signal analysis apparatus 
constituted in this manner, a measuring person 
(operator) designates whether frequency analysis or 
modulation analysis is performed by the operation input 
section . 

Here, when modulation analysis is designated, the 
type of modulation signal is further operated/inputted. 

Then, the modulation signal having the band 
limited by the RBW filter or the modulation signal 
having the band not limited by the RBW filter is 
automatically selected as the modulation signal 
inputted to the analysis operation section in 
accordance with the modulation type of the modulation 
signal . 

For example, the modulation signal before being 
input to the RBW filter is selected with respect to the 
modulation type of the modulation signal with a broad 
bandwidth such as CDMA. 

Moreover, the modulation signal outputted from the 
RBW filter is selected with respect to the modulation 
type of the modulation signal with a narrow bandwidth 
such as PDC. 
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Therefore, for the modulation signal with a narrow 
bandwidth, such as PDC, high-frequency and low- 
frequency noise components widely deviating from the 
bandwidth are removed, and modulation analysis 
precision is enhanced. 

On the other hand, for a modulation signal with a 
broad bandwidth such as CDMA, since modulation analysis 
is performed in a broad bandwidth state, the modulation 
analysis precision is enhanced. 

Brief Description of Drawings 
FIG. 1 is a block diagram showing a schematic 
constitution of a modulation signal analysis apparatus 
according to one embodiment of the present invention. 

FIG. 2 is a block diagram showing the schematic 
constitution of a conventional modulation signal 
analysis apparatus. 

FIGS. 3A, 3B are diagrams showing a signal 
waveform of a level signal outputted from a LOG 
converter in the modulation signal analysis apparatus 
of FIG. 2. 

FIGS. 4A, 4B are diagrams showing transmission 
power and spurious properties measured by the 
modulation signal analysis apparatus of FIG. 2. 

FIG. 5 is a diagram showing modulation precision 
measured by the modulation signal analysis apparatus of 
FIG. 2. 

FIG. 6 is a diagram showing frequency properties 
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of an RBW filter incorporated in the modulation signal 
analysis apparatus of FIG. 2. 

Best Mode for Carrying Out of the Invention 

One embodiment of the present invention will be 
described hereinafter with reference to the drawings. 

FIG. 1 is a block diagram showing a schematic 
constitution of a modulation signal analysis apparatus 
according to one embodiment of the present invention. 

In FIG. 1, the same elements as those of the 
conventional modulation signal analysis apparatus shown 
in FIG. 2 are denoted by the same reference numerals, 
and a detailed description of the overlapping sections 
is omitted. 

In the modulation signal analysis apparatus 
according to one embodiment of the present invention, a 
modulation signal ai in which a center frequency f c 
outputted from a frequency converter 4 is set to an 
intermediate frequency fj of the frequency converter 4 
is inputted to an RBW filter 5, and additionally to one 
input terminal a of a signal selection circuit 17. 

Moreover, a modulation signal a3 whose bandwidth 
is limited to RBW by the RBW filter 5 is inputted to 
the other input terminal b of the signal selection 
circuit 17. 

The signal selection circuit 17 switches/connects 
a common terminal c to either one of input terminals a, 
b to which the modulation signals a\ r a3 are inputted 
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based on a selection instruction from a controller 18. 

Either one of the modulation signals ai, a-?, 
outputted via the common terminal c of the signal 
selection circuit 17 is converted to a digital 
modulation signal a 4 by an A/D converter 11 and 
inputted to one input terminal of a changeover 
section 9. 

Similarly as FIG. 1, a digital level signal di is 
inputted to the other input terminal of the changeover 
section 9 while the frequency outputted from an A/D 
converter 8 is on a time axis (abscissa) . 

The changeover section 9 switches the digital 
modulation signal a 4 or the digital level signal d]_ to 
be written in a waveform memory 10 based on a switch 
instruction from the controller 18. 

Moreover, similarly as in FIG. 1, a frequency 
sweeper 2, frequency converter 4, and LOG converter 6 
constitute a conversion circuit in which the modulation 
signal a3 passed through the RBW filter 5 is LOG 
converted and converted to a level signal d with the 
frequency on the time axis (abscissa) to perform 
frequency analysis. 

Moreover, similarly as in FIG. 1, a transmission 
power property calculator 13a, adjacent channel leak 
power calculator 13b, spurious property calculator 13c, 
and the like for performing the frequency analysis are 
disposed in the analysis operation section 12. 



Furthermore, a modulation factor calculator 14a, 
modulation precision calculator 14b, and the like for 
performing the modulation analysis are disposed in the 
analysis operation section 12. 

Property calculation results in the respective 
calculators 13a, 13b, 13c, 14a, 14b of the analysis 
operation section 12 are displayed in a display 15. 

In an operation input section 19 constituting a 
part of an operation panel, a multiplicity of 
measurement item buttons 20 of a transmission power 
measurement, adjacent channel leak power measurement, 
spurious measurement, modulation factor measurement, 
modulation precision measurement, and the like, and a 
plurality of modulation type buttons 21 of PDC, PHS, 
CDMA, W-CDMA, and the like are disposed. 

Furthermore, a display screen 15a of the display 
15 is exposed in the operation panel. 

The operation input section 19 transmits a 
measurement item designated with the measurement item 
button 20 and a modulation type designated with the 
modulation type button 21 by the measuring person 
(operator) to the controller 18. 

Here, a measurement item setter 18a and modulation 
type setter 18b are disposed in the controller 18. 

In this case, the modulation type setter 18b 
transmits a selection instruction of the modulation 
signal a3 to the signal selection circuit 17 when the 



modulation type with a narrow use bandwidth such as PDC 
and PHS is inputted from the operation input section 19. 

As a result, the modulation signal a3 outputted 
from the RBW filter 5 is converted to the digital 
modulation signal a 4 by the A/D converter 11 and 
inputted to the changeover section 9. 

Moreover, the modulation type setter 18b transmits 
the selection instruction of the modulation signal ai 
to the signal selection circuit 17 when the modulation 
type with a broad use bandwidth such as CDMA and W-CDMA 
is inputted from the operation input section 19. 

As a result, the modulation signal a^_ before 
inputted to the RBW filter 5 is converted to the 
digital modulation signal a 4 by the A/D converter 11 
and inputted to the changeover section 9. 

Furthermore, the modulation type setter 18b sets a 
pre-designated RBW to the RBW filter 5 with respect to 
the modulation type designated from the operation input 
section 19. 

Moreover, the measurement item setter 18a 
switches/controls the changeover section 9 to change an 
input for the waveform memory 10 to the side of the 
digital level signal d]_, and sends a start instruction 
to the frequency sweeper 2 when the respective 
measurement items such as the transmission power 
measurement, adjacent channel leak power measurement, 
and spurious measurement for the frequency analysis are 
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inputted from the operation input section 19. 

Subsequently, the measurement item setter 18a 
sends an execution instruction of the calculator 
corresponding to the measurement item to the analysis 
operation section 12. 

Moreover, the measurement item setter 18a 
switches/controls the changeover section 9 to change 
the input for the waveform memory 10 to the side of the 
digital modulation signal a^, and sends an operation 
stop instruction to the frequency sweeper 2 when the 
respective measurement items such as the modulation 
factor measurement and modulation precision measurement 
for the modulation analysis are inputted from the 
operation input section 19. 

Subsequently, the measurement item setter 18a 
sends the execution instruction of the calculator 
corresponding to the measurement item to the analysis 
operation section 12. 

In the modulation signal analysis apparatus 
constituted in this manner, when various measurements 
are performed in response to the modulation signal a 
inputted via the input terminal 1, the measuring person 
(operator) selects the measurement item with the 
measurement item button 20, and the modulation type 
with the modulation type button 21 from the operation 
input section 19. 

Then, the controller 18 automatically sets optimum 



measurement conditions from the selected measurement 
item and modulation type. 

To be specific, when the measurement item is a 
measurement item belonging to frequency analysis, the 
level signal di with the frequency taken via the 
changeover section 9 on the time axis is used to 
perform frequency analysis corresponding to the 
selected measurement item in the analysis operation 
section 12, and an analysis result is displayed/ 
outputted to the display 15. 

Moreover, when the measurement item is a 
measurement item belonging to the modulation analysis, 
the digital modulation signal taken via the 
changeover section 9 is used to perform frequency 
analysis corresponding to the selected measurement item 
in the analysis operation section 12, and the analysis 
result is displayed/outputted to the display 15. 

Furthermore, when the modulation type is PDC, PHS, 
or the like with a narrow use bandwidth, the modulation 
signal a 3 with the band controlled by the RBW filter 5 
is A/D converted and the digital modulation signal a% 
is used. 

Therefore, in this case, since high-frequency and 
low-frequency noise components deviating far from the 
bandwidth in the modulation signal a are removed, 
modulation analysis precision is enhanced. 

Moreover, when the modulation type is CDMA, W-CDMA, 



or the like with a broad use bandwidth, the modulation 
signal ai before subjected to band control by the RBW 
filter 5 is A/D converted and the digital modulation 
signal is used. 

Therefore, in this case, since modulation analysis 
is performed with the broad bandwidth in the modulation 
signal a, the modulation analysis precision is enhanced. 

Furthermore, when modulation analyses such as the 
modulation factor measurement and modulation precision 
measurement are performed, the RBW filter 5 already 
incorporated in the modulation signal analysis 
apparatus is selectively used in accordance with the 
modulation type of the modulation signal as the 
analysis object. 

Therefore, the manufacture cost does not largely 
rise when compared to the conventional modulation 
signal analysis apparatus shown in FIG. 2. 

As described above, in the modulation signal 
analysis apparatus of the present invention, when the 
modulation analysis such as the modulation factor 
measurement and modulation precision measurement are 
performed, band limitation is performed with the RBW 
filter before the modulation analysis in accordance 
with the modulation type of the modulation signal as 
the analysis object. 

Therefore, according to the present invention, a 
modulation signal analysis apparatus can be provided 
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which can perform highly accurate frequency analysis 
and modulation analysis for various types of modulation 
signals, using a simple construction. 
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CLAIMS 
1. A modulation signal analysis apparatus 
comprising : 

a frequency converter for converting a frequency 
of a modulation signal inputted from the outside to an 
intermediate frequency; 

an RBW filter for receiving the modulation signal 
outputted from said frequency converter and limiting a 
frequency component with a bandwidth determined by a 
designated resolution; 

a level converter for converting the modulation 
signal having a band limited by said RBW filter to a 
digital level signal to perform frequency analysis; 

a signal selection circuit for selecting either 
one modulation signal from the modulation signal before 
having the band limited by said RBW filter and the 
modulation signal after having the band limited by said 
RBW filter; 

an A/D converter for receiving the modulation 
signal selected by said signal selection circuit and 
converting the modulation signal to a digital signal; 

an operation input section for operating/inputting 
a frequency analysis instruction for said modulation 
signal, a modulation analysis instruction for said 
modulation signal, and a modulation type of said 
modulation signal; 

an analysis operation section for using the 



digital signal converted by said A/D converter and 
performing frequency analysis for said modulation 
signal and modulation analysis for the modulation 
signal selected by the signal selection circuit in 
order to modulate/analyze a level signal outputted from 
said level converter; and 

a controller for instructing said analysis 
operation section to execute the analysis instruction 
operated/inputted via said operation input section, 
sending a selection instruction to said signal 
selection circuit in accordance with the modulation 
type of the operated/inputted modulation signal, and 
setting the bandwidth of said RBW filter in accordance 
with the modulation type of said modulation signal when 
the modulation signal having the band limited by said 
RBW filter is selected as the modulation signal 
inputted to said A/D converter, and the modulation 
analysis instruction for said modulation signal is 
inputted to said operation input section. 

2. The modulation signal analysis apparatus 
according to claim 1, wherein said controller sends the 
selection instruction of the modulation signal having 
the band limited by said RBW filter to said signal 
selection circuit when the modulation type with a 
narrow use bandwidth is inputted from said operation 
input section. 

3. The modulation signal analysis apparatus 



according to claim 1, wherein said controller sends the 
selection instruction of the modulation signal before 
subjected to the band limitation by said RBW filter to 
said signal selection circuit when the modulation type 
with a broad use bandwidth is inputted from said 
operation input section. 

4. The modulation signal analysis apparatus 
according to claim 2, wherein PDC or PHS is inputted as 
the modulation type with the narrow use bandwidth to 
said controller from said operation input section. 

5. The modulation signal analysis apparatus 
according to claim 3, wherein CDMA or W-CDMA is 
inputted as the modulation type with the broad use 
bandwidth to said controller from said operation input 
section . 

6. The modulation signal analysis apparatus 
according to claim 1, wherein said controller 
comprises : 

a modulation type setting section for sending the 
selection instruction to said signal selection circuit 
in accordance with the modulation type inputted from 
said operation input section; and 

a measurement item setting section for sending an 
execution instruction for calculating a property 
corresponding to a measurement item to said analysis 
operation section when the measurement item is inputted 
from said operation input section. 



7. The modulation signal analysis apparatus 
according to claim 1, wherein said operation input 
section comprises: 

a measurement item selection button for selecting 
a desired measurement item when a desired measurement 
is executed in response to said modulation signal 
inputted from the outside; and 

a modulation type selection button for selecting 
the modulation type of said modulation signal inputted 
from the outside. 

8. The modulation signal analysis apparatus 
according to claim 7, wherein said modulation type 
selection button comprises: 

a PDC selection button; 

a PHS selection button; 

a CDMA selection button; and 

a W-CDMA selection button. 

9. The modulation signal analysis apparatus 
according to claim 1, wherein said analysis operation 
section comprises: 

a transmission power property calculator; 

an adjacent channel leak power calculator; and 

a spurious property calculator for performing 

frequency analysis. 

10. The modulation signal analysis apparatus 

according to claim 1, wherein said analysis operation 

section comprises: 
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a modulation factor calculator; and 
a modulation precision calculator for performing 
the modulation analysis. 



09/868490 



1/4 




09/868490 




09/868490 



3/4 



RBW 



Level (dB) 




Level (dB) 



RBW 



Frequency (Hz) 
FIG. 3A (Prior Art) 



Frequency (Hz) 
FIG. 3B (Prior Art) 



Level (dB) 




Level (dB) 



Spurious 



fn-1 fn fn+1 



^ Leak power 

FIG.4A (Prior Art) F I G. 4B (Prior Art) 



09/868490 




TC Frequency 
FIG. 6 (Prior Art) 



i 09/868490 

<jC18R8G'ilPGT/PT0 1 8JUN 2001 



Please type a plus sign (+) inside this box - 



PTO/SB/122 (10-00) s 
Approved for use through 10/31/2002 OMB 0651-0035 
U S Patent and Trademark Office. U.S DEPARTMENT OF COMMERCE 

- - * j — 1 ~'td OMB cc"*' - " 1 "-"^ Ke * r 



f 

CHANGE OF 
CORRESPONDENCE ADDRESS 

Application 

Address to: 

Assistant Commissioner for Patents 
Washington, D.C. 20231 


Application Number 


\ 


Filing Date 


Herewith 


First Named Inventor 


T. OKADA 


Group Art Unit 




Examiner Name 




Attorney Docket Number 


01349/LH J 





Please change the Correspondence Address for the above-identified application 
to: ( 1 

[3T| Customer Number 

OR 



01933 1 - 

Typ~e~Cusiomer Number here 




I I Firm or 

1 — 1 Individual Name 



Telephone 



This form cannot be used to change the data associated with a Customer Number. To change the 
data associated with an existing Customer Number use "Request for Customer Number Data 
Change" (PTO/SB/124). 

I am the : 

| | Applicant/Inventor. 

■ — , Assignee of record of the entire interest. 

I I Statement under 37 CFR 3.73(b) is enclosed. (Form PTO/SB/96). 



|x~1 Attorney or Agent of record. 
Registered practitioner narr 

executed oath or declaration. See 37 CFR 1.33(a)(1). Registration Number 



| — | Registered practitioner named in the application transmittal letter in an application without an 




NOTE: Signatures of all the inventors or pfegnees of rec»rd of the entire interest or their representative^) are required Submit multiple 
forms if more than one signature is required, see below*. 



| □ TotaioT. 



_forms are submitted. 



complete T.me will vary depending upon the needs of the md.vidual case Any comments on 
■ Chief Information Officer. U S Patent and Trademark Office Washington, DC 



jr Statement This form is 

the amount of time you are required iu uuiujjictc 1™ n>'» o,,^,- — — ... - - - - l. ,.„ n r -jn-m 

20231 DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS SEND TO Assistant Commiss.oner for Patents. Washington. DC 20^31 



p c 



0OS1O75P 

DECUSSATION FOR PATENT APPLICATION 

As a below named inventor, I declare: 

that I verily believe myself to be the original, first and sole (if only one 
individual inventor is listed below) or an original, first and joint inventor 
(if more than one individual inventor is listed below) of the invention in 

MODULATION SIGNAL ANALYSIS APPARATUS 



November 8, 2000 as United states Application 
cation No. pCT/JPOO/07842 , and 
(if applicable). 

I hereby state that I have reviewed and understand the contents of the above 
identified specification, including the claims, as amended by any amendment 
referred to above. 

I acknowledge the duty to disclose information of which is material to pat- 
entability as defined in 37 CFR 1.56. 

I hereby claim foreign priority benefits under 35 U. S. C. 119(a)-(d) or 365 
(b) of any foreign appl ication (s) for patent or inventor's certificate, or 
35 U. S. C. 365 (a) of any PCT International application which designated at 
least one country other than the United States, listed below and have also 
identified below any foreign applic 
cate, or PCT International applicati 
application on which priority is claimed: 

Priority 

Country Category App 1 ication No. Piling Date Claim 

Japan Patent ' 11-322466 November 12, 1999 Yes 



And I hereby appoint Leonard Holtz (Reg. No. 22, 974) . Herbert H. 
Goodman (Reg. No. U^JX&l ) , Thomas Langer (Reg. No. ^2JL_J2_6_4 ) , Marshall J. 
Chick (Reg. No. 26,853), Richard S. Barth (Reg. No. JSS^LSO), Douglas Holtz 
(Reg. No. 33, 902)~~aTra~ Robert P. Michal (Reg. No. 3 5, 6 14) each of whose 
address i s~T67 Third Avenue - 25th Floor, New York, N. Y. 1 0 0 1 7 -2 0 2 3 . or 
any one of them, my attorneys with full power of substitution and 
revocation, to prosecute this application and to transact all business 
in the Patent & Trademark Office connected therewith, and request that 
correspondence be directed to Frishauf, Holtz, Goodman, Langer & Chick, 
P. C. , 767 Third Avenue - 25th Floor, New York, N. Y. 10017-2023. 



I declare further that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to 
be true; and further that these statements were made with the knowledge that 
willful false statements and the like so made are punishable by fine or im- 
prisonment, or both, under Section 1001 of Title IS of the United States 
Code and that such willful false statements may jeopardize the validity of 
the application or any patent issued thereon. 



00S1075P 

DECLARATION FOR PATENT APPLICATION 



I declare further that my citizenship, residence and mailing address 
are as stated below next to my name: 



Inventor: (Signature) Date Residence and mailing address 

aP 

] Date: June 4, 2001 

6— 5—5— B— 103, Takamori, Isehara— shi, 

Ci t izen of : Japan K.anaX-awa__259-l 1 14 Japan \ QX. 

Tomoh i s a Okada 



Citizen of: Japan 



Citizen of: Japa 



Cit izen of : Japan 



Citizen of: Ja 



Citizen of: Ja 



Citizen of: Jap a n 



Citizen of: Japan 



